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FLEXIBLE CONNECTOR 

RELATED U.S. APPLICATIONS 

This application is a continuation-in-part of application 
Ser. No. 08/293,438, ?led Aug. 19, 1994 now US. Pat. No. 
5,472,289, Which is a continuation of Ser. No. 07/949,991, 
?led on Sep. 24, 1992, now US. Pat. No. 5,334,250, Which 
is a divisional of Ser. No. 07/704,835 ?led May 20, 1991, 
noW Pat. No. 5,289,652, Which is a continuation of appli 
cation Ser. No. 07/311,743 ?led Feb. 17, 1989, noW aban 
doned. 

BACKGROUND OF THE INVENTION 

This invention is directed to the ?eld of elastic connectors. 
The elastic connectors may be used in mounting devices that 
are capable of displaying advertising and promotional mate 
rials in a conspicuous fashion so that they extend out into the 
aisle. The elastic connectors are capable of use in multiple 
orientations. Some mounting devices that have been used 
prior to the present invention clamp onto the upper and 
loWer surfaces of the shelf adjacent the edge and frequently 
have multiple mechanical parts, may be bulky, and may have 
elements or parts that extend aWay from the body of the 
mounting device. Many mounting devices have elements or 
parts that extend aWay from the body of the mounting 
device, such as clamps or brackets. Such elements or parts 
tend to detract from the overall appearance of the mounting 
device and may obstruct use of the adjoining shelf space or 
access to products displayed on the shelf. Moreover, the 
customer may bump into these parts or elements or snag 
clothing or jeWelry on them. 

Certain connectors knoWn prior to the present invention 
are unable to Withstand rough usage to Which a mounting 
device may be subject in a grocery or other retail store. 
During use, the mounting device and connector may be 
repeatedly bumped and manipulated. Unless the mounting 
device, and in particular the connector, is resilient and 
durable, it may not be able to Withstand even accidental 
abuse and remain in place on the shelf for the full duration 
of the promotional program. 

The mounting devices mounted on the distal edges of 
grocery or other retail store shelves are readily accessible 
and are frequently subject to vandalism or intentional abuse. 
It is not uncommon for children, or others, to pull on the 
advertising display or to hang from it, thereby, placing 
substantial force on the connector. In addition, persons 
having access to the display may mutilate it or its mounting. 
Many of the connectors in the mounting devices that have 
been used prior to the present invention cannot Withstand 
such abuse. It is often necessary to connect certain objects 
to each other With a non-rigid connecting means. It is 
necessary to join them but alloW for some change in their 
separation or a certain amount of angular displacement. It is 
therefor necessary to use some form of resilient connector. 
In addition, in certain mounting applications, objects are 
likely to be jostled, resulting in potential to dislodge them 
from their moorings. A ?exible connector Would serve to 
absorb the forces exerted on one object and alloW the 
connection to remain solid. 

The problem has alWays been that any resilient connector 
(spring) Will necessarily have a strain limit (and often a loW 
one) and may fail unexpectedly. Traditionally the only Way 
to increase the strain limit of a spring or spring-type device 
Was to prohibitively increase either its bulk or its cost, or 
both. Another disadvantage of conventional connecting 
means is that any structural enhancements often come at the 
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2 
sacri?ce of angular displacement. Typically, in con?gura 
tions Where a spring is embedded in a sheath, the alloWable 
bend radius is severely limited. 

Prior art devices used in this regard have not been able to 
provide an adequate solution. 
US. Pat. No. 1,599,066 to Rushmore, for FLEXIBLE 

POST is directed to a sign-post Which is designed to 
Withstand collisions With automobiles. The post is con 
structed of a resilient material, preferably rubber, With a 
helical or other spirally coiled Wire spring imbedded therein. 
The post is designed to tear loose from its base, prior to 
elastic failure. Elongation is not speci?cally desired or 
taught. 
US. Pat. No. 1,610,770 to Greene, for SPRING is 

directed to a spring With a dampening device placed therein. 
The invention places a sponge rubber insert into a coil spring 
and then vulcaniZes the rubber. The rubber insert then 
conforms to the inner diameter of the coil spring such that 
there are present spiral channels in the rubber core in Which 
lie the spring coils. 
US. Pat. No. 1,939,968 to Frei, for FLEXIBLE POST is 

directed to a sign-post similar to that of Rushmore. The post 
is comprised of a tubular casing of rubber With a coil spring 
concentrically disposed therein. The coil spring has its outer 
periphery engaged With the inner Wall of the tubular casing. 
Within the coil spring, is seated a polygonal plug Which is 
anchored such that rotation of the post is precluded. 
US. Pat. No. 2,181,954 to Wallat, for SPRING is directed 

to a spring assembly. It is necessarily comprised of tWo 
separate coil springs disposed concentrically With a solid 
tubular member placed betWeen them. 
US. Pat. No. 3,618,214 to Armstrong, for COILED 

WIRE SPRING APPLIANCES FOR USE IN ORTH 
ODONTICS is directed to a device to be used in conjunction 
With braces to provide corrective forces to teeth. Its main 
object is to replace the rubber bands commonly associated 
With braces. It is comprised of one or more coil springs 
disposed Within a semi rigid sheath. The sheath is designed 
protect the coil springs from radial forces and food. It is 
designed to alloW for inner spring elongation Without any 
elongation of the sheath. They are not mechanically con 
nected to yield the synergistic properties yielded by appli 
cant’s invention. 
US. Pat. No. 4,854,556 to PietrZak, for DEVICE FOR 

DAMPING SHOCKS AND VIBRATIONS is directed to a 
device for preventing the transmission of vibrations. It is 
comprised of a coil spring Which is embedded Within an 
elastomeric material. 
US. Pat. No. 5,160,122 to Balsells, for COIL SPRING 

WITH AN ELASTOMER HAVING A HOLLOW CROSS 
SECTION is directed to compression springs Which exhibit 
certain load de?ection characteristics. The device is com 
prised of a plurality of coil means With an elastic means 
disposed around and betWeen the coil means. 

OBJECTS OF THE INVENTION 

It is an object of the invention to provide a ?exible 
connector. 

It is also an object of the invention to provide a device for 
securing tWo or more objects together While alloWing for 
some movement betWeen them. 

It is another object of the invention to provide a method 
for increasing the load bearing capability of a spring Without 
signi?cantly increasing its Weight or cost. 

It is a further object of the invention to provide a device 
Which limits the extension of a spring While increasing its 
load bearing ability. 
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It is another object of the invention to provide a ?exible 
connector Which is signi?cantly resistant to failure, even 
under heavy load. 

These and other objects of the invention are set forth in 
the description Which folloWs or may be learned by practice 
of the invention. 

SUMMARY OF THE INVENTION 

The present invention overcomes the disadvantages of the 
prior art and attains the objects of the invention by providing 
a unique ?exible connector Which is comprised of tWo 
resilient materials, and an anchoring means. This device 
may be used in any situation Where tWo objects are to be 
connected Where a totally rigid connector (bolt, screW, nail, 
etc) is inappropriate. The invention provides for a resilient 
connector Which acts as a spring to alloW for separation 
betWeen the objects. 

To achieve the objects, and in accordance With the pur 
poses of the invention, as embodied and broadly described 
herein, the invention is a ?exible connector comprised of an 
inner resilient member Which is disposed Within an outer 
resilient member. The connector is anchored to objects or a 
mounting device. The inner member and the outer member 
interact in such a manner as to both increase the load that the 
device may handle Without failure and act as an extension 
limiter to prevent stretching either member beyond its elastic 
limit. 

The concept of the invention relates broadly to the con 
?guration of tWo resilient materials Working in cooperation 
to achieve certain synergies. The description Will henceforth 
refer to the preferred embodiment in Which the inner mem 
ber is a coil spring and the outer member is an elastomeric 
sleeve. It should be noted that this is for illustrative purposes 
and the invention is in no Way limited thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of the Flexible Connector in a Zero 
load state. 

FIG. 2 is an illustration of the Flexible Connector partially 
elongated in a loaded state. 

FIG. 3 is an illustration of the Flexible Connector in its 
fully elongated state. 

FIG. 4 is an another illustration of the Flexible Connector 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Reference Will noW be made in detail to a present pre 
ferred embodiment of the invention, an example of Which is 
illustrated in the accompanying draWings. 

Referring noW to FIG. 1 there is shoWn the ?exible 
connector. The connector is secured at one end by an anchor 
20. This anchor is suitable for securing the ?exible connec 
tor to an object. In this embodiment the anchor 20 is 
comprised of a pin 21 and a Wedge 22. Typically there is an 
anchor or similar assembly at each end of the ?exible as 
shoWn in FIG. 4. 

Connected to the anchor is a coil spring 30. This spring is 
generally an industry standard normal extension spring. It 
can be made of steel, brass or any other suitable material. Its 
spring rate, and other mechanical characteristics Will be 
determined by the material used, the diameter of the Wire, 
and the pitch of the Windings, among other things. In the 
illustrated embodiment, coils 31 are shoWn to terminate in 
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4 
loops 32 for connection to the anchor assembly. It should be 
understood that various other terminations may be used 
depending on the chosen anchor geometry. 

Also connected to the anchor assembly is a sleeve 15. This 
sleeve is tubular in shape and is de?ned by an inner diameter 
17 and an outer diameter 16. The sleeve may be fabricated 
from an elastomeric material such as polyurethane, rubber, 
latex or the like. Its mechanical properties Will also be 
determined by material, Wall thickness, and other consider 
ations. 

There is necessarily a control gap 8 Which exists betWeen 
the inner diameter 17 of the sleeve 15 and the outer diameter 
35 of the spring 30 When the connector is in the Zero load 
position. 

FIG. 2 illustrates What happens When a tensile load 5 is 
exerted on the connector. As the load is applied, the con 
nector elongates. As this happens, both the outer diameter 35 
of the spring 30 and the inner diameter 17 of the sleeve 15 
decrease. During this initial length expansion the spring and 
sleeve are contributing one unit each of load opposing force. 
Their load opposing forces are additive. 
The geo-mechanical properties of the sleeve differ from 

those of the spring insofar that the mean diameter of the 
sleeve Will decrease at a greater rate than that of the spring. 
This being the case, the inner diameter 17 of the sleeve Will 
approach the same value as the outer diameter 35 of the 
spring. This Will result in a corresponding decrease in the 
Width of the control gap 8. 

FIG. 3 shoWs the ?exible connector With the control gap 
at Zero. At this point the assembly begins to function in a 
different manner. The load opposing forces are no longer 
additive. Typically, the load bearing ability of the connector 
noW increases by an order of magnitude—or more. There is 
a step change in the load and extension curve. This means 
that increasing load Will result in substantially no corre 
sponding increase in overall length, a unique feature of the 
invention. The bene?cial result being that neither the spring 
30 nor the sleeve 15 Will exceed there individual elastic 
limits. Elastic limit is de?ned as the farthest point the spring 
may be stretched and still return to its original length. 
The phenomenon of extension limiting occurs When the 

inside diameter of the sleeve decreases to the point Where it 
contacts the outside diameter of the spring. At that point the 
control gap 8 is Zero. Prior to that point the load carried by 
the elastomeric sleeve is primarily a function of its cross 
sectional area: 

Load Carrying Ability=(?:Ro2—nR12)T 

Where 

R0 : Outside Radius of Sleeve 

R, : Inside Radius of Sleeve 

T : Tensile strength of sleeve material (in units force/area) 

Once sleeve-to-spring contact is made, the further reduc 
tion in the inside diameter of the sleeve is prevented. At this 
point the stress Within the elastomeric material is rapidly 
converted to shear lines Which spiral along the axis of the 
spring (FIG. 3). Even though the Wall thickness of the sleeve 
decreases under increasing load, the effective cross sectional 
increases rapidly as the stress aligns itself With the very long 
spiral Wrap of the coil spring. 
The result is a rugged connector Which is capable of 

Withstanding high loads, Which in the absence of the syn 
ergistic combination of the invention Would damage the 
spring. 
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Another failure of prior art springs is their inability to 
function Well in any direction other than along their princi 
pal axes. The inventive ?exible connector does not suffer a 
loss of strength When bent about its axis. It functions even 
With an extremely sharp bend radius any Where along its 
Working length. 

While this invention has been described in conjunction 
With speci?c embodiments thereof, it is evident that many 
alternatives, modi?cations and variations Will be apparent to 
those skilled in the art. Accordingly, the preferred embodi 
ments of the invention as set forth herein are intended to be 
illustrative, not limiting. Various changes may be made 
Without departing from the spirit and scope of the invention 
as de?ned in the folloWing claims. Furthermore, the inven 
tion is not limited for use only in connection With mounting 
devices for advertising and promotional materials. Various 
uses and applications for the above-described ?exible con 
nector are contemplated. 

I claim: 
1. A ?exible connector for resiliently securing at least tWo 

objects together, the ?exible connector comprising: 
?rst resilient means for resiliently connecting the at least 

tWo objects, Wherein said ?rst resilient means under 
goes partial elastic elongation upon application of a 
force, Wherein said ?rst resilient means includes a 
?exible sleeve; 

second resilient means for resiliently connecting the at 
least tWo objects, Wherein said second resilient means 
undergoes partial elastic elongation upon application of 
the force, Wherein said second resilient means includes 
a spring assembly; 

?rst anchoring means for securing the ?exible connector 
to one of the at least tWo objects, said ?rst and second 
resilient means being secured to said ?rst anchoring 
means; and 

second anchoring means for securing the ?exible connec 
tor to one of the at least tWo objects, said ?rst and 
second resilient means being secured to said second 
anchoring means; 

Wherein said ?rst and second resilient means undergo 
partial simultaneous elastic elongation With differing 
reduction rates upon application of the force and con 
tribute opposing forces to the force until said ?rst 
resilient means contacts said second resilient means, 
Whereupon said ?rst and second resilient means are 
capable of Withstanding additional forces at a substan 
tially reduced elongation rate; 

Wherein said second resilient means is inhibited from 
elongating greater than its elastic limit by the forces 
exerted on said second resilient means by said ?rst 
resilient means When said ?exible sleeve contacts said 
spring assembly, and 

Wherein said ?rst resilient means is inhibited from elon 
gating greater than its elastic limit by the forces exerted 
on said ?rst resilient means by said second resilient 
means When said ?exible sleeve contacts said spring 
assembly. 
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2. The ?exible connector according to claim 1, Wherein 

said ?rst resilient means is a ?rst expansible member and 
said second resilient means is a second expansible member. 

3. The ?exible connector according to claim 1, Wherein 
said spring assembly is disposed concentrically With respect 
to said ?exible sleeve. 

4. The ?exible connector according to claim 1, Wherein 
said ?exible sleeve is an elastomeric sleeve. 

5. The ?exible connector according to claim 1, Wherein 
the force is tensile load. 

6. The ?exible connector according to claim 1, Wherein 
the force is a moment. 

7. The ?exible connector according to claim 1, Wherein 
the force is a combination of a tensile load and a moment. 

8. A ?exible connector for resiliently securing at least tWo 
objects together, the ?exible connector comprising: 

?rst means for connecting the at least tWo objects, 
Wherein said ?rst means includes a ?exible sleeve 
having a ?rst cross section, and said ?rst cross section 
undergoes a reduction at a ?rst reduction rate upon 
application of a force; 

second means for connecting the at least tWo objects, 
Wherein said second means includes a spring assembly 
having a second cross section, and said second cross 
section undergoes a reduction at a second reduction rate 
upon application of the force; 

?rst anchoring means for securing the ?exible connector 
to one of the at least tWo objects, said ?rst and second 
means being secured to said ?rst anchoring means; and 

second anchoring means for securing the ?exible connec 
tor to one of the at least tWo objects, said ?rst and 
second means being secured to said second anchoring 
means; 

Wherein at least one of said ?rst and second means 
undergoes partial elastic elongation upon application of 
the force, said ?rst and second reduction rates differ, 
each of said ?rst and second means contributes oppos 
ing forces to the force until said ?exible sleeve contacts 
said spring assembly, Whereupon said ?rst and second 
means are capable of Withstanding additional forces at 
a substantially reduced elongation rate; 

Wherein said second means is inhibited from elongating 
greater than its elastic limit by the forces exerted on 
said second means by said ?rst means When said ?rst 
means contacts said second means. 

9. The ?exible connector according to claim 8, Wherein 
said second means is disposed concentrically With respect to 
said ?rst means. 

10. The ?exible connector according to claim 8, Wherein 
said ?exible sleeve is an elastomeric sleeve. 

11. The ?exible connector according to claim 8, Wherein 
the force is tensile load. 

12. The ?exible connector according to claim 8, Wherein 
the force is a moment. 

13. The ?exible connector according to claim 8, Wherein 
the force is a combination of a tensile load and a moment. 


